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(57) Abstract: Provided are a material for liquid crystal alignment capable of giving a liquid-crystal alignment layer which exhibits 
high voltage holding characteristics even under high -temperature conditions and little suffers from charge-up; and liquid crystal 
displays which little cause lowering in contrast and image persistence, that is, a material for liquid crystal alignment containing a 
polyamic acid obtained by reacting (polymerizing) a tetracarboxy lie acid dianhydride component with a diamine component and/or a 
polyimide prepared from the polyamic acid through dehydrocyclization, characterized in that at least part of the tetracarboxy lie acid 
dianhydride component is a tetracarboxylic acid dianhydride having an alicyclic or aliphatic structure and at least part of the diamine 
component is a diamine represented by the general formula (1): (1) (wherein two of R 1 to R 10 are each independently primary amino 
and the others thereof are each independently hydrogen or a monovalent organic group other than primary amino); and liquid crystal 
displays having liquid-crystal alignment layers made from the material. 
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9fe##. R*©tt«jWWS*nT*fc. 0B*tf* #IH¥2-2 8 7 3 2 4^*Ttt 
ttmmztiT^Zo £fc> «tl¥10 - 1 0 4 6 3 3#^«t?«, Mtl^U 

3>h9Xh©«T^*##©jE;i0Kv>«ft»iS** : ?*fli«-r*^i:* t BWTf* 
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So 

fc«fc D # 6 n* # U 7 5 y £ tftfri* U75^ <7M£BB7j<IIB§i£ -frfc^ U 5 F 
R 2 R 1 R 10 

R 4 r 5 R 6 R' 

fcre&tK tmi>TS>ftfr<D&1&< *3ft«— (1) T'^tl5^75>T 

JWW9£UTfck 1. 2, 3, 4-'>^D^>^h^^;i/^>m— #S*«K 1, 3 
-ittf-JV-i, 2, 3, 4-^^n^>-^b^^;i/#>m— &7k®, 1, 2, 3 
, 4-->^n^>^>^h7*;^>M=:^7K^ 2, 3, 4, 5-fb7tKn7 
7>fb7W>t=**«l, 1. 2, 4, 5-~>i7n^l7->^h7*;^>m 
— 2, 3, 5 - hU*;V^>">^n^>^;i/M-^|7jc%, 3, 4-i?# 

1 -s^n^s^vnA^K^afeMfc, 3, 4-i?Jj)Vtf ; ¥>'- l , 2, 
3, 4-fh7kHn- l-1r79 M-sZu [3, 3, o] 

2, 4, 6, 8-Ty*7%M>M=i&7kmte£tfmvf*>n. mmmm 
zm-TZT-h^xMyn— m^m^tvx\ti, 2, 3, ^-^^y^h^ts^ 
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Z(DTh7%M>n—t&frWfe&nT?b&&'&t> j &Thm^z> z. tana**. 

«fcDKV>*JE«J#Wtt&5*U j&^«n;fc:ScJi©6Btf]te&»S±T?» 1, 2, 3, 4 

f 1 ;!/*®— 3, 4-3?*;V#4 t S^-l. 2, 3, 4-fh7tHD-l-t 
7?l'>:iAjrK=.ft*'ft« If3/^D [3, 3, 0] •*!7 9>-2, 4, 6, 8 — x 
h^#;i/tf>m— ^l7jc#J, 1, 2, 3, 4-^>fh7*M>®- $&7k%fr£>jl 
tfn5 / >&< tt>— iiOTh5*^#>t= ***&JSV>* bV*. it) 

»*b<ttl, 2, 3, 4-->i7D7^>5 i h7*;W^>^— fektK 3, 4-i?7J 
)V$^-1. 2, 3, 4 - f b 5 k Fn- 1 - t7^ l/>3^^1rj|*||0^ 

IS7K% t ftt^frto-tirT «b ffl Vi § Z. ijQUT?* * . -t ©{dl©^ JVtf >M— 
fczMfetbTEu Kd^Uv tfcMk 3, 3' , 4, 4' -h*7i-J!/fh7 
jfrJWtf 2, 2' , 3, 3' -\£7x.~)V'rb ; 7Jj)\'tf>m.—1&7kW> 

2, 3, 3' , 4' -tf7x^;i/^h^*;U#>m— *7k<MK 3, 3* . 4, 4' - 
^>'/7i;>fh7*M>t-im 2, 3, 3' , 4' -^>'/7iy>T 

hv*;w^>m— ^7K%> tfT. (3, 4-> f 7j;i/^~>7ain;0 x— ^;i/-&£7k#i 

, HTs (3, 4-> 5 *;V# ; ¥v7xx;V) X;PjJn>— ti7jc^l, 1, 2, 5, 6-^7 
^U>ff5*^>tr||*«il, 2, 3, 6, 7-7-7^1/>xh7*M>8l= 
8&tK#U 1, 4, 5, 8-^7^1^>^b^*^>^— jH^Mdi^^miT-b? 

*;v^>n— mfcya&mf snsa^ £*i5teiBj££n*%>©T?w:&v>. cm 

Ctie^iOfb^AM^- «StK#I©-5^> tln^'Jy hm— &SzM&, 3, 
3' , 4, 4' -^x^lo^^*^* 3, 3' , 4, 4' 

V7^;>rY7%)ViS>m—$&foM. 1, 4, 5, 8-^:7 37 l/>^b^7j;i'#> 
mffi^#^££<£T$1±&Mftra&& i ib©©^ MH©SB[6]ttfc®*u 
SMWBffi £ $ 6 < * ©TN #m*^f * ck D4>& 

^^©^siBiRijsajciffl 6 ns r- h 9 * >m— ^TK^^^-t-^ v^x, jgata 
1 0 o^;k%-e&D, <£ W£b<«5 o~i 0 o^i^x&^o leatiailjtsfctt 

*56W©*SiiBlRl3WKlfflVi5ns-«iC (1) 
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(1) 




(2) 



5S: (3) Tsfeans.fc'SKirau^^^fc— »T5ya£j&«#vifc^75>, 



NH 2 




(3) 



2 o ©t;^;v^t;^— jvs, ->^D7;ws, if7x— 
„ cms— jrs: (i) t^n5^75>©5^< ^b^#;vtf>^— fek#j£©j5: 

*tt*J:t5El^lllfcbfcfc#©*ftKieitt©«^6 4, 4* -y75 7y7i^ 
75 >, 2, 4-^75/^7?:^75>^l/<, ^fe$f *UVi©«4 , 4' 
-y75;v7x-Jl/75 >Tfe§, 

-«775;y^D^1j-X 1. 3-775/y^n^tX 4, 4' -^75/ 

i?e/^D^->;v^^>, 4, 4' -775/- 3, 3' -^^^v^^^n^ 

->;K75>, fe^tf-f V*n>5?75>^ ^7cj^^^«> ? T5>©^Ji:bT 
, o-7i-l/>'775X m-7x-l/>5?75X p-7xZl/>773X 
75/HVx>i (fllfcfck 2, 4-i?75/ h;i-X» , 1, 4-y75/-2- 
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*h*7^7i£7, 2, 5-775 7*7l"72g, 1. 3 -y75;-4-/?DD^ 
1, 4-y7$y-2, 5-7^nn^7i£7, 1, 4-^75/-4 — T 
yyDfc!;^>if>, N, N' -i?7i^-l, 4-7x"U>775X 4, 4' 
-y7$;y7x-Jl/-2, 2' -7*n/1X 4, 4' -775 7 77:nX:;i/7;$'7 
, 2, 2' -^75;^MX 4, 4' -5?75;Xf;KX 4, 4' -77 
5 7 77:nx;i/x— 4, 4' -^yi^ftx-m 4, 4' -y75/ 
^7xZjV7v;i/*X 3, 3' -^75yy7x^MJVJixX 4, 4' -^75 7 
^EMy^XJl/XT^k 2, 2' -775 7^7y7n:7 7, 4, 4' -y75 
7^77M IfT. (4-75 7 7x^;W *X7^7:**7h\ t*7 (3-7577 
xx;k) *^)\>7,)V7 4 >-**i/Y. EX (4-75 7 7x-;V) 7x^ ;i/*7.:7^ 
7^7 H7. (4-7577xnjW y/7n^y^7-{ >*^>h\ N, N 
' — tfX (4-75;7xZJW -N-7xx;l/75 7, N, N-t'T, (4-75>7 
-N-^?;i/75>, 4, 4' -775/'77x^Mi, 1, 8 -y75 
7±7*77, 1, 5-y757t7^^>, 1, 5-^7577>h7*7X 7 
7S./7)V*U>, tfX (4-75;7xr;V) 7X3Ml/-7^7, H7, (4-757 

7xz;w 7*5^7^7, tfx (4-7s;7x-;w ^y^^)V-j^u^> 

, 3, 4' -^75/-77x^X-fJK ^7777, 2, 2' -773^1/^77 
77, 2, 2-tfX [4- (4-7577x7^y) 7xX;i/] :/aA7, EX [4 
- (4-75/7xy^y) 7x-JI/] X;i/^>, 4, 4' -tfX (4-75/7X 
7*7) H7x-JK 2, 2-h*X [4- (4-7S/7x/^» 7xX;V] ^ 
f7Mn7n;lX 1, 4-t?X (4-7577x7+y) ^>if>, 1, 3-tf 
X (4-7577x7+y) ^7if7&£^mf S>n3 0 

§6l«1^75>iiUTH 2, 6 -^75 7 tf U 77, 2, 4-^75 
7t!U77, 2, 4-^757-s-h'J7^X 2, 7-y75 7y^>77 5> 
, 2, 7-775 7#;W\V-;k 3, 7-775 7 7x7^777, 2, 5-77 
57- 1, 3, 4-^777V*-;K 2, 4-^757-6-7x'^-s-h'J7 
77&£t^ M^75>0{3jtbT, 775 7 7 3? 7, 1, 2-^75 7X^> 
, 1, 3-^75 7 7D/1X 1, 4-i?7577^X 1, 6-'775y^t> 
, 1, 7-77SM7^7, 1, 8-7757:*7;77, 1, 9-$?7577t> 
, 1, 10-i?75yr*X 1, 3-7757-2, 2-^^f;V7D/1>, 1, 
4-775 7-2, 2-77? L ;K/>7, 1, 6 --7757 -2, 5-77^;Wv¥ 
•tf-7, 1, 7-7757-2, 5-77^;^7 p ^7, 1, 7-7757-4, 4- 
77^;W\7'*7, 1, 7-775 7-3-7^;W\:/*7, 1, 9-^7757-5 
-79^7^-7, 2, ll-775 7Kf*X 1, 12-7757t7^>> 
1, 2-tfX (3-75 7 7*n^7) X*7, N, N' -7x^-1, 3-775 
77 , DA*7, N, N' -7^?JI/-1, 6-775>^f6tl§. 

^0D^7^;Vh^Sri^ft?)5S^T, ±15775 yizyu^JVhM^^^ 
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•T;i/^r;i/* j ^7;i/^-DT;i/^;v*i:UT«^ici~2 oaw^b^o £<z>£-5&# 

y-4- [4- (4-^\^;p->^n^'>;i/) ^ac/*^] ^>if>, 1, 3->> 
757-4- [4- (4-^>^;Vv^n^^;i/) v'^n^\^r>^;i/^'>] ^>if 

<e> h^^^«e>^> sn§ ^75 

— 8S£ (1) t^$ti§^7$ >©j?SL^tJt«i 1 0-1 0 Q&VX-Ztb 
X), cfci9&*b<«3 o~i 0 — (1) T*$n§^75>© 

# U r 5 y ^K&flttzKBBaiS-a-* £ £ ^ 0 # U -r 5 H k.T% z\ fc^T?* 

m\z^h^^)v^>m-m^mm»^mmmmiz^WL$>^umm^fc 
mm\zi?ys. >j&ft&mm-?2>-%&. ^h^ti^ym—wm^^y^y^- 
£&3m\zffito-Tz>Jj&fc£&^fBti, *&w\z&\,*T\zz.n*>(D^-fn(Dj5&~e 

il#0~l 5 Ot^ }ffL<(i5~l 0 Ot:, £i9#f£L<tel o~8 or-rfe 

fcO&SfT^— fc*##fflJ*fc&S©"TN l?*l/<»l~5 0li%, J:9£?£U< 
&5~3 0SS%T&3o E^*8tti«i*£TfTV^ ^©m, *«*jK*3SllDbTt> 
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F, N, N-^Wth75K, N-^-2-t'niJF>, N-> 
J-MlfuvZZ^ ^^^;VX;i/*^r->F, fh7^fMi> H'J^X 

^ U ^# U 7 3 y ^ »ft JW*^M»S * * K H i & * ©T, W £ ^ < KtK 

©W«, ^l/itTl : 0. 8~1 : 1. 2-e^S^t7&W*b<> ^75 > 

l=ft#£iIS!lK: UT# S> tlfc^U 75 7 < & 

T?„ J;Djf?$b<«l : 0. 8-1 : 1T&S. S#©*»S\RJft£ra«IK:. ^©^: 
;Wfc*>U : lfcjEV^£#&n*#U73v#R©SHP*«*£<fc*. #U75y 

So fct, ^Bj(D^@B|S]^J^fflV^4?U75 7 / 7m«S7C^ («flE0.5dl/g 
, N-pWH£nDF>fK 3 0t) T?0. 1-2. 0dWSb<, «fca$?£b<te 

o. 2 — 1. 

±E©«fc3fcbT*S&n;fc#y7$ -t©***5SW©«ilI3l^«!lK:fflVi 

i«»Hlta5#^*5. C©*^fcMSy7$y#»4 , ©73y*HM6±T&'f 3 

£Jnifc-f 3 Ffl^ #<J 75 y ^^©^{cM«*^BTS^e<J-f 5 F-ft**— 
S^ U -f 3 F <DfrHkfcTifi&ZL 0 te< < b v>. 

O#ftT*T?!fti^-rac:tfc«fc0ff5!lfc*<T€f*. £©<h#©SJfci&Ste- 2 0 — 2 
5 0t, Jf3:U<ftO~18 0 , CTfcO, J*JftPSH« 1 ~ 1 0 0 «ffllT?ff5 - 
#5. IStt«O»i75 7^tS©0. 5-3 0^, 5ffU<tt2~2 0 ; E 
;WSn?*D» K«l7[c*©fttt7Sy^»»©l'^5 0 ; E;HSF, $f*b<«3-30 ; E 

;Hrc&*. ^^»j»^K^7K*©**^feVitR*3&«+»fcJiff-&-f, 

bTtttJU^X h'JXfJV75X FU^^W75>, FU^;P73>, F U * 
tftStt*«rt>©T?iaF* UV>. bT«fc#RBk &£ 7 j< F U * D y hM 
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>, tWWx^Ht h ^MV^Wh>. x^/-;k b;vx>, ^>if 
#^BJ©^IIIBft3!lte, ±fBW^*jtSWrs#U 75 y U 75 y 

Jin & © wn *fc»w»*©«ija*«* e. . t -r « \z 
e> xtssisiiR u %> © *^«»atfcsi«» u r %> «t vi„ 

**->b\ T-h^t^-jimm. kus?>, s?^^;^;v*>, ^u-^^x;^^ 

, ^jwsny;^ x^;v*;nf l — ;k :/^;wb;nf 1 — ;k x^k&jufl — 

->-2-:/n/w-;k l -^h^->-2-7 p o/iy-;K i-7x/^>-2-y 
n/^y— ;k ^ntfb>^Un— ;^y7tf- K ^nKu>^ijn-^7tf 

— K 7'Dt!I/>^U3-Jl/- 1 -^y pWVX— 2 K yohfl/ 

>i^u □-Ji'- 1 - t; x^^x-f jv- 2 - 7tf - k e;7"nt:i/>^'j3-;v 

, 2- (2-x^v7'n#+y) ^n/V-;k ai^W7f;k ¥Lg£x5P;i/ 
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■torn. *&m®m5km$m\z\z* mm^-r^mmomm^^^^r^z 
a±©±5fcUT#6nfc*»9i©*»EiflK«tt, stents ft 

&i&vte^nm\zmm)mmisx\,*nttBk^a &m¥mz*3\,*TfemzmM-ztim* 

o 5 0~1 5 0«C, #?£L<«8 0~12 0X:<Dfty h*7U 

*fiEft3W©Jftfifcra, 1 0 0~3 5 0*C©ffift©»an?fr "5 Sf* 
O'C—S 0 OtT?i5l3, $e>{C»^U<«2 0 0"C~2 5 t& 

nEiww+fctfu y^msr^rr £©aHfcia£fc<koT#u75 ^ ^ 
t-€f«£?fcft**^©fc*te#teTT*^#*s©T, 5-3 oom £p*l< 

H10~10 0nmT&3. 

„ Jfcffi-fe;i^jfc©-^&*tf5&5fc& i&ftEft)g©^J&2nfcl;ft©gffi£> i~ 
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3 0 Aim, »4l<tt2~l 0 <tiO^^-1f-*l*^ 9H>^*tp]^0~2 7 0 

CBDA: 1, 2, 3, 4-^i/U^>y u h^^lM>M~ #StK^» 

TDA : 3, 4-5?*^#^-l, 2, 3, 4-fh5kHn-l-WI/> 

BDA : 1, 2, 3, 4-^>fb7*M>i-t*l!l 

BODA: H~>^n [3, 3, 0] ^"^^>-2, 4, 6, 8 h ^JM^M 

PMDA : tfn^ >J y b^— 3&7.K#! 

4,4'DADPA: 4, 4* -i?75 7 5?7i-^75 > 
2.4DADPA: 2, 4-^75/y7i^75> 
DADOB : 1, 3 - 3?75 y - 4 - Kt^**^^^ 
p-PDA: p-7x^l/>775> 
BAPB : 1, 3-tfX (4-75/7i;^» ^>i£> 
DDM : 4, 4' -^757^7i-JW^> 
DDE: 4, 4' -^75;^7i-JVx-tJ1/ 
DABA: 4, 4' -y75 7^>X7-'J K 
DAP: 2, tfU> ? > 

NMP : N-^-2-tfDUF> 
BCS : ^MnVJV7* 
GBL : r-^fn5^h> 

(-&Jjfc#U) CBDA/4, 4' DADPA 
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T-h^tDVtfyM— «7KWi:l/TCBDA 19. 61g(0. ImolK i?75»t 
UT4, 4' DAD PA 18. 73g(0. 094mol) ^NMP 345. lg^iS^U ^MT5^pWS 

iJ75>y ^©jlTn^tel. 18dl/gT*o fco $ £ £ U 75>^i5l 
g%, NMP7 5fiS%. BCS2 0li%^5J;5tNMPtBCSm, * 

O&J&0IJ2) CBDA/2, 4DADPA 

fh7*M>t-i7«^<i:tTCBDA 19. 22g (0. 098molK iS7S.>J&ft 
«hUT2,4DAPDA 19. 93g (0. lmol) ^NMP 221. WeM&V. Mffi.X*5mm& 

7 ^ mcDM7clfiS«0. 97d 1 /gT & o fc= $ 6> lc il ^ U75^^4l 
*%, NMP7 6li%, BCS2 0ii%^5.k5tNMPtBCSi&M, * 

(£/&#iJ 3 ) CBDA/4, 4' DADPA/DAD0B (10) 

xh^^^>m=^7KtJ^i:UTCBDA 19. 41g (0. 099mol) , ^75« 
ttT4,4'DADPA 17. 93g (0. 09mol) tDADOB 2. 92g (0. Olmol) ^NMP 362. 
4gf-e^-a-b, 1ST 5 ^F^^iiT^U 75 ^/ ^Sl^t^lfc. ft-g-^J&W:^ 

KlJIfrU »€»nfc^UT5^^m©®7C^S«1.50dl/g-efeofCo 
d0^I^'J7S7^i3ii%, NMP7 7fi*%, B C S 2 0 WlM.% 
^^NMPtBCSSrJP^., *^<D^@3^J^#fco 

TDA/4, 4' DADPA 

^b^^;W#>^— ilTK^I^tL-TTDA 30. 03g(0. lmol). 5?TS.>j&fr}ils 
T4, 4' DAD P A 19. 53g(0. 098mol)£NMP 446. Og'PT^'&U ^i&T 2 4 B#5gj£ 

U 75 y *R©jt7G«iSEt*l. lOdl/gT&o tz a £ 5 fc: d (Dmm&tf <J75yft5l 
ft%, NMP7 5lt%, BCS2 0IiXtaSJ:5KNMPi:BCSm, * 

(-&J*« 5 ) CBDA/4, 4" DADPA/p-PM (50) 

r h l/TC B D A 19. 61g(0. lmol) , s J7^>J&ftii 
UT4, 4* DADPA 9. 96g (0. 05mol) tp-PDA 4. 76g (0. 044mol) 5NMP 309g 

o^— fciftfrU #5nfc#U7Sy^»©«5n«!i«ttl.05dl/g"T?»ofc. S 
©}g$t£#U75->^5m:ft%, NMP7 51I%, B C S 2 0 MS% £&5«k 5 



(•nJ&M 6 ) CBDA/4, 4' DADPA/BAPB (50) 
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f b 5AJ^>i-i*M^t bTC BD A 19. 61g(0. lmol) , i?TS.>f&ft£ 
LT4, 4' DAD PA 9. 96g(0. 05mol) tBAPB 13. 45g (0. 046mol) ^NMP 387g* 

£)— tiifrU ^e.tife#UT5^^m©51^Sttl. 13dl/gT&ofco 
^#U75y^l5li%, NMP7 5li%^ B C S 2 0S»%£&3<fc'5K: 
NMP tBCS £iP;^ *^©M@B|n]^!l^#fcc 

7 ) CBDA/4, 4" DADPA/BAPB (70) 
T-h^#;i/#>m— ^7jc#l^tbTCBDA 19. 61g(0. lmolh ^75>^t 
LT4, 4' DAD PA 5. 98g (0. 03mol) tBAPB 19. 59g (0. 067mol) £NMP 406. 6g 

\zmt u # e. tife 5j? u y s ^ ^m<DM^^ \.m\ /g-e & o tc 0 zzizz. 

©»#'J757^t5li%, NMP7 5ll%, B C S 2 0 £3 

CNMPtBCs Sim*., *^i©if B iiS]^i^#fc. 

8 ) CBDA/4, 4 1 DADPA/p-PDA (90) 
fh7*M>t-««^tl/TCBDA 19. 61g(0. lmol) > ^75>^t 
UT4, 4' DAD P A 1. 99g (0. Olmol) tp-PDA 9. 08g (0. 084mol) £NMP 276.2 

^Oi^-lCitfrU tf e»nfc#UT5^/^m©)l7C^«1.45dl/gT?feofc= 
£©iti££#y 75y^M4SS%, NMP76M%, BCS2 0li%tft^J: 
5CNMPtBCS^ #S§^0$yi@E[^J2:#fc 0 

(<£ri&0U 9 ) CBDA/PMDA (20) /4, 4' DADPA/p-PDA (50) 

fh7)!jJ^>i- ilTktU&frtLTCBDA 15. 69g (0. 08mol) tPMDA 4. 36g 
(0.02molK >>75>J&#£bT4, 4' DAD PA 9. 96g (0. 05mol) tp-PDA 4. 65g 
(0.043mol)£NMP ZUg^XM^V. t^T 5 BfF^^^iirT^'J 75 vZWim. 
£#fc a^JKJ&te^J^^-fcitfrU #&tlfc#UT5-;^m©M7C^«l. 
28dl/gT£ofco 2Z\ZZ\(DmWi*-$V7$v>7m.5mm%. NMP7 511%, B 
CS 2 0M%£&3ck-5te:NMP tBCSSrin^-x *^0J<7)^@B[6]^!l^#fe o 

(-gr/^J 1 0 ) BODA/4, 4" DADPA 
xh^#JW#>M— $l7jc^j&#£UTBODA 25. 02g(0. lmol), i?75»tb 
T4,4'DADPA 19. 53g (0. 098mol) £NMP 252. 4g*-?21'&U ^fiT2 0PmK 

iJ75>^ ^0^7n#fi^«O. 68d l/g-efe -ofco £ 6 £ £ <DM£# U 757^151 
S%, NMP7 51I%, BCS 2 0nm%Lfc2>£5\ZNMI> tBCS&m%.> 



1 1 ) BDA/4, 4' DADPA 



WO 2004/021076 



PCT/JP2003/010967 



13 

fb7*M>tri7j(WtbTBDA 19. 81g(0. ImolK 5 >J&#<h LT4 
,4' DAD PA 19. 93g(0. lmol)£NMP 225. 2g^m^V. SSMrC 2 0 ISMRjfcS 

5 y ^ MfcflDflKBKi&teO. 62d 1 /gt? * o fc„ $ & fc H # 0 75^^5 Ma % 

, NMP7 5li%, BCS 2 Ofia^t^S^^fCNMPiBCS^iP^., 

(-Sl&ffl 1 2 ) CBDA/PMDA (50) /A, 4* DADPA 
rh7*M>t-I*«»tUCBDA 9. 81g(0. 05mol) tPMDA 10. 91g ( 
0.05molK ^75>^tUT4,4'DADPA 19. 13g(0. 096mol) S:NMP 358. 5g4> 

i%-\zmnv. #e,nfe^UT5y^m©3S7c3te««o.95di/g > r*ofcc sskj:© 

i§t^U75y^i5li%, NMP7 5ii%, B C S 2 0 MM% t^Si "5 \Z 
NMPtBCS^M, *38^©*JliBlfil)W*#fe- 

1 3 ) CBDA/PMDA (80) /4, 4* DADPA 
fh7*M>l- 2»7K%f&#£bTCBDA 3. 92g(0. 02mol) tPMDA 17. 45g ( 
0.08molK ^75>^tLT4,4'DADPA 18. 53g (0. 093mol) SrNMP 359. lgf 

^-fciftfrU #6nfc#'J7Sy^m©Jt5c«ifiEttl.70dl/gT?»ofc. $e»fc^© 
««*#'J75yi'l4tlX, NMP7 6iI%, BCS 2 Oli%^§ i5tC 
NMP tBCS %:MX^ *mW<D%LMM\*)ffl&nfro 

(Mil4) TDA/4, 4' DADPA [SPI] 

rh7«>i- ^7K%f£#tbTTDA 30. 03g(0. lmol) , i?75>^ib 
T4, 4' DADPA 19. 53g (0. 098mol) NMP 446. OgfTS'&U ^T2 4I^W 
StT#'J75»yi'»IS«* ! llfc. H©#U7Syf KJWft50g*NMPteJ:O 31 
3 6fc-f 5 Ht«£bTfeKM!10. 2g> eU> ? >4. 8gSrJ0x., 4 
0 , CT?3B#F B m^$-frfco Cl©^^ : £600iiiL©^^/>-;P' : t :1 ^AL^ nsnfc 
SfcJR«J*ii»JU ^ ^ y -^T^^^bfe^, 8 0'C*T?«JEEtt»U *«fiO#U 

-f s #enfc#U'f sH©3SKctt«tti.08di/gT?*ofc. co^'j-r 

5 t*f&*1.0g£GBL 16. Og, BCS 3. 0gfcJg#3ii\ #589I©8ciilBtfjai£#fc 

o 

(Jfctfr&jfcfll 1 ) CBDA/DDM/DAD0B (10) 

f h5*^#>S^i**^t^CBDA 19.41g(0. 099molK i?75>^ 
ibtDDM 17. 84g(0. 09mol) tDADOB 2. 92g (0. Olmol) £NMP 227. 7gt»"eSg 
ifiT2 OHFIS0§tt#'J757^i^#fc. I^K)6I1«8^^ 
-fcitfrU #^n«:#U7'Sy^»©Jt5ett«tt0.84dl/g-e»o&. £Sfc:il©*g 
«S#'J73»yfK5SiX, NMP7 5fi*%. B C S 2 0 M% X 5 fcN 
MPtBCS 5rJn A.-. ttttOfcJfrOSfcSElfitifflfcbfc. 
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(im&J&m 2 ) CBDA/DDE/DADOB (10) 

fh7*M>HrI«^i:UTCBDA 19. 22g(0. 098mol) > i?7^>^ 
ttTDDE 18. 02g(0. 09mol) tDADOB 2. 92g (0. Olmol) £NMP 227. 6gfT*g 

— fcitfrU »6nfc#UT5s/^»®»5BHiKttl.24dl/gT?*t3fc. 
M'J75y^i4lI%, NMP7 6li%, B C S 2 0 ti% £ft&=b 5 KlN 

(Jfci££-J&0tl3) CBDA/DABA/DADOB (10) 

^b^^;^>m— tzKM^tUTCBDA 19. 22g(0. 098molK J?75>J*^ 
tbTDABA 20.45g(0. 09mol) tDADOB 2. 92g (0. Olmol) £NMP 153. 3g, G 

BL230fp-e^u, mt?2 ownws*ss^UT5y^ife*tt*#fc. fi-a-sj^ 

$SHi:©§M# 1 J75 7i'i4ii%, NMP4 6SI%> GBL3 0li%, 
BCS 2 ommXLteZ&VteNMP hGB-LLBCS&tinZ., Jttfc©fc*©*fcIlE 

^Jibfc. 

OttR£jfc0!l4) CBDA/DDM 

f h73bM>azjl**l^ibTCBDA 19. 22g (0. 098molK v75 >^ 
tbTDDM 19. 83g(0. lmol) ^NMP 221. Zg^U^V^ iSt2 4BfRS1SJ&£i± 
T#'J7S>y^t^#fc. S-&Rffc«M*V3i5— tejifrU #e>^fc*U75 
y^»OJ15aftfl!«1.40dl/gT?*'3fe. 2 6teCl©»iKS#U 75 7^81411%, 
NMP7 6II%, BCS2 0li%t&§J;'5{lNMPtBCS^M, Jt^Ofe 

(tk%t&f$.M5) TDA/DDM 

^h^*;V^>M— ^7K#l^tb-CTDA 29. 73g(0. 099mol), S?75>jj^i 
bTDDM 19. 83g(0. lmol) £NMP 280. 8g'1 J T?S'&b, 1^2 4B$|H!jRjE3«&T 

*»©M7C*!i£tt0.60dl/gTr&ofc. $Ste21©»jR*#U75y^»5«*X, N 
MP7 5li%, BCS 2 0M% -5 fcNMP tBCS^JP^.. J£®«(Z>fc#> 

©MIB^Jtbfc. 

(ltlfi^AM6) CBDA/p-PDA 

fh5*^>lt*l*«l^fcl'tCBDA 19. 61s (0. lmol), 
bTp-PDA 10. 38g(0. 096mol) ^NMP 344. 9g+Tig-&b. M*7 5l$nQ£^$ 
WJ75y;7i^#fc. *&RJfcja*»#oJ3— KiifrU #5nfc#U7 
5y^*©«7cttftttl. 20dl/gTfeofeo $6fcd©S8Sft*#U75yf»4fi*X 
, NMP7 6li%, BCS 2 0 <fc 5 fcNMP £ B C S SriP*., JtSS© 
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(J*$fc£-J&0lJ7) CBDA/BAPB 

fh7^3 >^~MtK#I^^ tlTCBDA 18. 63g(0. 095mol), v'T^^J&fr 
tlTBAPB 29. 23g (0. lmol) MP 271. 2g4>-e^b, iSTlOiFISS 

7$>y ^m©M7C*fig«0. 72d l/gT& ^ fco <Djgi&£^ 'JTS^^f 5 M 

%, NMP7 5fi*%, BCS 2 0M*% £&3<fc5 KNMP £B C S Jttfc 
© *b om^Mmft £ b „ 

(it^J^MS) TDA/DAP [SPI] 

f h 7* M>t-»«^i UTTD A 30. 03g(0. lmol), ^75>^iU 
TDAP 10. 91g(0. lmol)£NMP 95. 5g*T*i-£rb, 4P^H/ifc£-tbtfU 
T^y^mmm^tco i!<D^U7$^m?«50g£NMP£cJ;9 8SS%fc^fR 
U S6fc-f 5 l*<btt#£bT«*B«37.4g, lfU5?>17.4g«riW^ 4 0 < C-t?3B# 

#6tlfc#y-<5H©a7C«iKe0.50dl/gT?*^fc. Htf>$&*3. 5g£GBL 
39g. BCS 7. 5gfc*§fl?3i±> Jfctfc©fc»©*Jiffil6BW£bfc. 

(M^J 1 ) 

U 8 0*C©*y b^lx-h±^5^^$iirfc^ 2 5 Ot©«fiSt-^ 

mm©^l£>^gT?l'— 3>*tj£ffiVvr, D— ;i/EHg|R300rpi, n— Jl/jifrSSBKOaii 
/sec, }¥ b&^SO. 5m©*#T?5tf >:7U *lifiBfflIK#£;aaR&#;fc:. 

Ci^T, «KJUtLC-2003 ^ftAb, ^AP^lhbT, 

±ffi©ifci&-fe;HC 2 3T;©fi&TTMV©«E£60j&slHB«jnU 16. 67ms*£©^J££: 
«bT> «EE*«i:©<6V>fiU#-C€rT^***S*£E^i**i:bTtHSbfc. 

9 o , c©fiftTT?'bra«©aij£&bfc. 2 3t:te:^tt*«ffi«i#*»99.4 

9 OtJte;m***ffi#iWa96.2XT!*-p&. 
±B©**-fe;Vfc 2 3'C©taSITT?iaaE3Yfl!)«BE**ftbfc30Hz/±3YOte^* 

6 o^wffjnu itt«3Y*«iofciea©iBEa'fe;i'rtK:a«3S«*ffi*3t^M7Uy* 



WO 2004/021076 



PCT/JP2003/010967 



16 

mi , , , 









mEE0M#^(%) 


(V) 


23°C 


90°C 






CBDA/4,4'DADPA 


99.4 


96.2 


0 


mmm2 




CBDA/2.4DADPA 


99.1 


91.5 


0.1 


mmm3 




CBDA/4,4'DADPA/DADOB(1 0) 


99.6 


95.1 


0 






CBDA/DDM/DADOBC1 0) 


99.6 


96.8 


0.9 




ikWL£f&m 2 


CBD A/DDE/DADOBC1 0) 


99.4 


89.6 


1.6 




itwasmm 3 


CBDA/DAB A/DADOB(1 0) 


98.9 


74.5 


1.7 


(mum 4 


:) 



(§Hi£0iJ5) 



WO 2004/021076 PCT/JP2003/010967 



17 























23°C 


90°C 


(V) 


mmm* 




CBDA/4,4'DADPA | 


200°C 


98.3 


84.3 


0 




230°C 


98.6 


92.4 


0 








250°C 


99.4 


96.4 


0 








300°C 


99.6 


96.9 


0 






TDA/4,4'DADPA 


200°C 


99.4 


80.4 


0 


230°C 


99.5 


87.8 


o 








250°C 


99.6 


92.2 


0 








300°C 


99.6 


91.3 


0 






CBDA/DDM 


200°C 


98.8 


81.5 


0.7 




230°C 


98.8 


91.8 


0.9 








250°C 


99.4 


93.3 


1.0 








300°C 


99.5 


94.1 


1.5 






TDA/DDM 


200°C 


99.0 


82.8 


0.9 


230°C 


99.0 


91.6 


1.0 








250°C 


99.3 


91.9 


1.0 








300°C 


98.6 


91.9 


1.7 



(206«6~1 5) 



(Jt^J6~8) 
3 Kl^f. 



WO 2004/021076 



PCT/JP2003/010967 



18 















j£HJB|pl£iJ 




23°C 


90°C 


(V; 


mmme 




CBDA/4,4'DADPA/p-PDA(50) 


98.9 


84.3 


0 


HS&0IJ7 




CBDA/4,4'DADPA/BAPB(50) 


99.2 


82.6 


0 


IMS 


^J&#]7 


CBDA/4,4'DADPA/BAPB(70) 


98.7 


81.7 


0 






CBDA/4.4*DADPA/p-PDA(90) 


98.5 


/y.o 


0 


UiE#]io 




CBDA/PMDA\,ZU;/4 t 4 UAUr A/ p~rUAwU; 


98.9 


81.6 


o 




£j£0>Jio 


BODA/4,4'DADPA 


98.3 


85.6 


0 


iMi2 




BDA/4,4'DADPA 


99.2 


94.6 


0 


nmmi3 


£j£i5>j12 


CBDA/PMDA(50)/4,4 , DADPA 


99.2 


86.9 


0 






CBDA/PMDA(80)/4,4'DADPA 


99.0 


82.0 


0 






TDA/4,4'DADPA {SP1} 


99.5 


92.2 


0.1 






CBDA/p-PD 


97.8 


70.6 


0.4 






CBDA/BAPB 


95.1 


| 55.5 


2.0 






TD A/DAP {SPI} 


99.5 


95.5 


0.4 



1 5) 

^h^#;i/#>Sl— iTKM^tl/TCBDA 18. 83g(0. 096molK i?7S>^ 
tbT4, 4' DAD PA 13. 95g (0. 07mol) h 1 , 3-$?75/-4- [4- (4-^\^ 
^•;i/->^0^->;W 7x/^>] ^>if> 11. 42g(0. 03mol)£NMP 250. 4g*^ 

#e,nfe#UT5^i7m©ii5n*^«o.69di/g-e$>ofe. 

i^'J7S7^i5li%, NMP6 511%, B C S 3 0 S»% J: 5 fclN 

(ffe»J16) 

$tHMLC-6608 • 5>W<>«) £»££A&££oT£AU SAPSrirtltb 

±M<om^±.)V\Z 2 3*C<7)^TT4V©mBESr60MsW83iPb, 16. 67msm<2«££ 
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